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Abstract
The main focus of the work, in this thesis, is on the design and synthesis of cyclic peptides that have potential to transport ions across the biological membranes, small hydrophobic molecules that prevent the aggregation of proteins and cationic lipids, having the core proline and hydroxy proline. Based on this, the thesis is divided into three chapters. Each chapter is further subdivided into sections describing introduction, present work, references, experimental and spectra, related to each topic. 
The first chapter focuses on the design, synthesis, conformational and membrane ion-transport studies of a novel class of proline-containing cyclic peptides. The synthetic strategy involves first, synthesis of spacer-lined bis-proline peptides and then their cyclisation to 14- and 30- membered cyclic peptides. The crystal structure of 1,2-ethylendiamine spacer-linked bis-proline peptide has shown an inherent tendency to self-assemble to an infinite hydrogen-bonded b-sheet structure, leading to the conclusion that the insertion of an appropriate linker can modify the conformational behavior of proline residues in a peptide. The crystal structure of 14- membered cyclic bis-proline peptide, with repeats of L-proline and dimethylene units, exhibited a C 10 -hydrogen-bonded turn structure. The 30-membered cyclic tetra-proline depsipeptide, with two adamantane units placed symmetrically on the exterior of the cyclic framework, has shown efficiency in transporting Na + ions across the model membranes. These results have clearly demonstrated that the hydrophobicity on the exterior is necessary for ion-transport across lipid bilayer membranes. 
The second chapter describes the design and synthesis of hydrophobic molecules that prevent protein aggregation. The design is based on the creation of hydrophobic regions anchored on a proline-mesitoic acid composite. The chaperone activity of the synthetic molecules was assayed using insulin as substrate during chemical denaturation. Members of this class have shown the chaperone like activity close to that of a-crystallin. These results clearly demonstrated that the synthetic low molecular weight molecules with hydrophobic sites could prevent the aggregation of proteins. 
In the third chapter, a variety of hydroxy proline-based cationic lipids having either pyridinium or ammonium head groups were synthesized. Negatively stained electron microscopy pictures indicated the formation of vesicles from these lipids. Further evidence for the formation of the vesicles was confirmed by dye entrapment studies. 
  	 


